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;2.MWtM. -r=&t)t> '^7^^^T^ftl 8^«.iC^im^tBm (9 0 a. 9 0 b) t-^K 
[0 0 7 41 

i^^/Ny^x-vlE«)fl52 4i±, m^i^^ (P+ (-E) ) ^^'■^;i^tL^fc. itL^#T 

^ f - i - ^ icM-r ^ ic^mi- ^^^^ $ tLT v> o 

[0 0 7 51 

SiJ^.coffi:t3-^^*^^.*J5:M^mm (9 0 a. 9 0 b) OfcBii li^^^^T -^7 j^/n-t- 3 
ooztt. ^ x2g.y*^^ y:*5-|^<7)'figif^=^#tBi-;i,o ^(Org^fis 5 4 t?#tB$tL;i. 
x-y;v3 0<^6 ±ill«i^«2 0 J::'0t*&$tt"cv^;s>o t/i. 

^i-^&^MTfeBft^ii. ^cOvSWS 4 tr#ffl$tL^>j7^^N^-7^;V3 0(7)X. YMl*I<7) 

[0 0 7 61 

miiE# 2005-3003392 



#11 2003-415893 



^-v: 11/ 



ffi^^t[53 8fi. >fe^ (3) . (4) , (5) t'^o^-r. Xl^mmE^' . Y-Jj\^m 
0|tIE'(i-Ex, -Ey, -Ezt^«LT. tm^S 9KM\^Xy^~Vy:^V'-VXtl 
[0 0 7 7] 

Ex' = f (X, Y, Vx, Vy, Q, 0) (3) 

Ey' =g (X, Y, Vx, Vy, Q, 6) (4) 

Ez' =h (X, Y, Vx, Vy, Q, 0) (5) 

±^ (3) . (4) . (5) ^3^0/^°9^-^'X, Y(±. Emmtiitim2 8 :^^h<D^ :r.7^ 

m {^mt. i^E(Di±w<D^^mxi. Yit (i + 1) #@<7)'^i*<^^i^'^lXi+l. yi 

m) K^-t^^^M (contact angle) X^^o 
[0 0 7 81 

vici-e. (3) . (4) , (5) tc. ^^°7^-^X, Yi)^^tivX\^^:h(Oli. tKo 

m^KW'oX^(D&t]RXfmMm.t}^j:i^'Dtl-^^^^^^W. '>J^/NT---7VV3 0 t£ t^zi^m 

[0 0 7 9] 

tfc. /^°9p{-^Vx, Vy^^^^* tLTv^;i><7){i, :^<DX^^m^x^:ho 1r^£t>-^. -y 
J^^NT--r;V3 0^^ XYMl*l<^f;fS;^l«]t'#S{|-r^l^t^f±x '?-0#«)^|t]:S:5^'#R)3S;g 

^'fii:^; ^)^^»f^J^^^t'2>'^i:^cB@L•r;tD;5.. g»iE^'j:-y h (Couette) mttt^ 
[0 0 8 0] 

[0 0 8 1] 

[0 0 8 2] 

=lr7s. mWLWMWti (0^2 ffir^O#M^^;v^) =Sr7SL> W<7)OT5StJ ( 
=^7LfcLfc^:i. ®l!fe:ft^{4. (6) (D'^y^ifco^ (Young' s equa 

tion) X^^ftho 
[0 0 8 3] 

7 L • c o s ^ = (y s — y sl) ( 6 ) 

[0 0 8 4] 

:^mM^mxi±. ±^ (3) . (4) , (5) {4, m^mwi o o^m^^xmrni^zn^ 

[0 0 8 5] 
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{±, '^7aly^^^^^■4S^cab^. '>a^/^5}^;^^r 7 0 Jil::ftiiJM'>^^^ (iy>T> M± fWi-Mffl 
[0 0 8 6] 

) j;-^ ^^^--y'mMi!}mm^fi. -e-tT^/N-^-^HitrttC, 1t^OftillJ'V-i5'75^ 0fSO^ 
[0 0 8 7] 

(?W?%-&=^»ffiL^v^S««55^^Mt bv^) icj; i5±i5ltMffl V^^'>'VRTO/^°^S'- 
tfz. ^zmfwiM^yj^^^y^TomMKit. Tfm^co^-^ -r^uy^-^ (c/d) kx^ 

[0 0 8 8] 
[0 0 8 9] 

[0 0 9 0] 

-vR S T^#K!i-S ^ ^jc/N^-^ftl 8coMffi^^»'^~v^T'>J:-/^;^^-^^lE 

Ilit|52 4=^^^L-C, -f-C)WtM^^^'>'^RT<7)/^°^->o^f^^^^P Lt::J;S^^f5:« 

3 0 ^mm-t^o 

[0 0 9 1 ] 

^(3. ^tUfP^S 2 0 vt^l^^S 7 4 0#tll^f?i$&1-S ^ i: ^> tc. ^t;v/#6 2 

2o?^#«#&p3 3 a. 3 3 h ^^^^xmyK^^mm^fi. m^nmrnmik. v>x4 2 1 

tij^^fi 2 0 {±. 6 2 a <7)^/^^;v ^^^Bff^cQ Hft-eM ^ > V > X 4 2 T;^;^^ ^ 

m^zm^HiVfzTK^. ?w#iiJixn3 2 bi. 32 bj:^: 0*^^04X1= 5 a i:<ftLxm^mm.m 

[0 0 9 2 ] 

^M«M 2 0 ii. ]y^^)V7'7^ ^y h miotic mi^fUMfz ^ Kmm^fh^ 

r>VN';V:/^6 2 aO^^^';^•^OMK^P^■t^o t^oT. V>X4 2 i:»m^-i5''KFM 
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^ 3 2 tmm-^~^UFut<Dmi^un'^fi. mm^w^-y > 3 2 

(DMl ii'Sttm $ 5& i ^ o r ;s, o 

[0 0 9 3] 

-vR S TOXYMfi'DiiWimWiW^^^^y^-y'^^S 0 (^XYMl*ioM'ltfRfc 

i; i^lfl'lt-t-^o >fcv^t:\ ±f|!JfP^S2 0 trt±. ryj:.^^^^~z;wSTRXfly^^)^^T~ 

^ F M±(7)m<D-'M<Dm 1 *ti-7 - > 1 mm^ - ^ i^MJSf ^ %\mn v ^ ^ 

T9^^ > httm^l 2 ^fflv>T^tffi-r*o ^LT. ^MtP^M2 0Ti±. V^^;VT9 
-f^^h^tmmi 2 0/|^mi§*t. ;;^^-vtiM4P^«l 9 ^i^hLX#<^p;!x*^o^^mB#o 
l/-^i^;vXT-->^R S T<7)X Yffil*loM'lt«^^^'>-^^^-r-:7';i'3 0 c^X YMl*I<^fi* 

[0 0 9 4] 

-?-LT. ±tij^^«2 0-e{i. c:co<J;9^^t-c#e>:}x/c^^'&< 2Mo^l^?t-7- 
OV-^^;VXx-vRSTC0XYWl*] (DittWm^'R Ji^N X - 3 0 O X Y M 1*1 (^{^ 

vM^<^Yii:^rn]t' vf-^^;v;^7"--xR s t h^^^^7.^~-vw^ t t ^iwisi^s-t-'B 
:^}i\zi:y)M^mit^n^ii^s ^<Dm\^n. ^(Dv^^ )\^7.y--vmM^^y =^^^^7.T- 
[0 0 9 5] 

i^>KFM/&^S^^^-> h PUOitTtcab^^i^-e. /•?;vy^6 2 b co^/^^;V7^^r^ 

^ii-7-i^>iSFMJi(7)7X^^15l?^^t-ll]iiX$tL^ i:, ^tW^S2 0{±. ^ 
/fltXYMF*3-e#I!)UT7 7>f ^ > >^AS *fflv^T*l^v-^'^KFM±0^2^!i•^- 
ooxYMi*i<7)f4eiffR^:. ^~7.^4ymm\m.h. m.^x^h^mi&m'^-^wm 
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[0 0 9 61 

h Hit ^ V f - - >- (D^m^LW KitLW^i^^-t -b^x % ^ ^t?^ -5. o 
[0 0 9 7] 

[0 0 9 8] 

:;^9 4 y^±.mniEm^fzi>mjELfzniE^<7)^'-^9 4 y^mfzfj:^-:^9-( ytLx 
, p< ^i; tcf5'iti-;i,o 

[0 0 9 9] 

^tc, n- K^tL/^ftfflffl'^ J:■^^WT^cML. EGA (a:. >'yN > X h • i^'n • T 

(Di^3 y h Mit (-9- y -fy^ 'y^-jy %m K ^ M^f\.m^ ^ ixfz f -^i)^rv4 ^ 
ymW}m>2 4 =^^0-L-C'^^^^x-:^;^3 0 coOT^i6;&«M^ltff $n;i>o viofi*^i6o 

^m. ^mmmw:2 on. ^j:^y^-r~^^r'74^yh^ASKx<^xmmi-^o 

[0 10 0] 

oxi±. nmLfz^j^^^-7-^<7)iiwmm^m^^r. m^iiMrmEe 1-4442 

mWMM-^M^f ftiaiJM ^^^WT (7)^ V 3 -7 h flJtcoiB^iJMIl^ ^r,^^:^ f- - vm 
S^tc7)|ii^^^, 7.^-^)y^m.^. •^y^-jYWu^. Jly^^T■->^M^l^coxi&^: 

h Hit <7) 4> cofi^M^i^^ « ^ . nfWm ^ (?5ft Mltm t -^7 x - vmU 
[0101] 

_h|B(7) ^ j^/^ ^y h m^T-t^ t . ^tOtiP^g 2 0 coft/TC t^^^^ i . 7" - i^^M 

^c>^^^^;^7"-vws T^wi-^o -^t:. ±w4p^a2 0^^ m^Wi^'^m7 A(Di^m 

^la^-r^ h h tc, /■?;i/77^^6 2 b o^/'^Vvy'^Bf^li.K-e^ < t h ^> tc. /•?;i/7^#6 
[0 10 2] 
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[0 1 0 3 1 

[0104] 
[0 10 5] 

[0 10 6] ^_ 
[0 10 8] 

m i <DmAmmyt(Dm^X^i. WM^J^fl^ 3 S ^ ti:ffiiE{it i: LT ( 0 , 0 , 0 
0. 0, 0, 0) 5&^~ffl*^tL;&o -r^t?-^. «iE«^M3 8 ici^ttlEiitr^tL^&v^ 

o 

[0 10 9] 

J; o TftilJffl V f - ^ ;v Rt (^7^° ^ - $ ^M^/6^T?3$^ $ tt^ o ^ 

cT^^Sm^iii^ Vf-^;v;;^T--vRST<7)Ytt:^I^60Wi^KV r t >>^/n;^x- vW 

5 TOY#^|6]C0#U)MVw (=Vy) ^f^^^mP L (TJ^j^'f&^l^^SC/tiSK 
Jttc»$tt;i. j;^^M:^7^-':^'RST. WS TOlwi^tU«5&^ ;^ -r - >>'M«« l 9 i:: 

[0111] 

tl:fiJ^-^tfi1I'Ji'#ibi-^7jc<^-i5StL^^^v>^'4 2(DT:}jlz^z:h X^K. ^^)Vy^^6 2 a. 

6 2 b ^S^i-^#7t;v7^(7)fjFmilfi^^ff -r=^t?-fc.. ^tiHiP^®2 oti. itiOffi'^^ 

mt^^- > P U<^1i:f!lO«^l= 5 2 tL;|>7X<^M^i ^ A Q/f tt#- 
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5 8 ^^L-C|IIlR$n^7X<^MSi 19 AQfftt#-< '^^i ^ ^s';vy^6 2a> 6 2 
[0 1121 

a. 9 0 b) <7)mtH^M<3'<t-yy^~-'^^. ^y^V ^y^y^:^y--^^^Mm^W:l 

[0 113] 

iOi^l^L-r. StMffl'>-^^^WT-h<^7 T h -> 3 h ^r>t«i-i-^^SS^7t::^^IO'T 
;& t . 2 0 cojg^ . :^ X - v tUt^P^m 1 9 J: 19 . ^ ^ 7- - 

■^TJ^^NWiiKT^-fe^^ >- Fv 3 h (^2#@0'>3 <^m^<^fcie)(^MPi^& 
StC#i{|$tL^o •7T-;=^ >'>3 > -^(T^^^FjS^Mieti 

_hl5'>J^^^T9^^ > h t-i !} ^ tL/c-fe:^ > Kv3 h (7)p|3'L^i^EM^l^'>^t LT. 

[0 114] 

T o 3 '7 ym^y^y ^ >- ^'mi'?(DmK ^ . 3£tijfP^a 2 0 mMf^i^TKfM^i^w^^ ^ 

■7T-v^ h>-3 -7 h<DS7fe(Ofci6<7)MM$Mi^^ ■e'j7j:-/N-r--7^^;v3 o^#SjL/^:^^ 

[0 115] 

> Fv 3 ^7 h izM-r^M^m^^K^if^^ ±M»^^2 0 x- S^tUfP^g 

1 9<D^mii. m^t&:^mKiimmx^^o ^<Dm^i^. 3^0ijfP^a2 oi4. yr-^ 

6 2b ^«^i-^#^^*;^•^^OgBaP^^^T^ o 
[0 116] 

;i O J: 9 J:: L T . tf mm ^ j^/n Wt ±co m# g (m (4 S BM) O v 3 -7 h llit<^^« 
[0 117] 

[0 118] _ ^ 

:*:^M?F^«J -e 54 . ±iE L J; d > ftPJffi V^^';VRT=S:fflV^ /eft Wffi »^ ^ ^ *M 

^'mcoaW'^if. ±^L/^^ (3) . (4) > (5) 
[0 119] 

tim^LT. mft=^^fv>. ^(Om^^khZ^ #ftM'>-3:-^^±l-3^^^tL;t#->3 '7 Mlit 
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[0 12 01 

i^tr. ^wYm-^-i^'7)mMfm-^^h<DilLmirfiS: (eX. eY) fi^ mT<0#JilI-e^^ 
[01211 

xi^f6]icPL-Ct±w=^^e)t;ML?I< itM^'i'^^^it^Btl-M^^'^"^^^ 
- h jt<^'f4g t -r ^ #ltriy-^ - ^ cofitt-f :}^» ( D X , D Y ) 

[0 12 21 _ _^ 

±<7)f^fi^{4g,^-?, (dx. dy) ffm£a-rtLL-CV^^(^t:\ ^Of4«-ftLi (dx. d 
y) ^^^V^^-^lf^mL. ^(Di±W-rtimt±-^-^ibtzilLUirfLM. (DX, DY) ttc 
fto'v^T. ^nfm-^'-^'Dm.tfm {^Wr±<^^!^^U) ■A-h(Di±Wri^M (eX. eY) 

[0 12 31 

r^^i'^mmtT!}^-Wc-r^i>(DtLX. ^wfm-^-^<^iinirfl-M: (eX. eY) "^^oi/N 
7.T-'Jmm^ (X. Y) tlBM^^lt^o 
[0 12 41 

#'b:h./c^TOftMffi^-^^^<^^'^<^StTfJ^-^<7)'f£ST^* (e X. e Y) 

nmi-^tfm-^~^(DmwM (x. y) ^^^i-htz^m^m ic^x-^i. at^Vy ( 

-Vw) . m»Q. ^B*^^) t^fflv-T. ft/h-^Smi^J; 19 b=lr^Td - 

ttfi^LTt^ (3) > (4) ^-^^Lrv>;i,o >&i3> ftMfflS^lr' J: ^#^tt;g,x- 
[01251 

tfz. mkif. nhfifz^x<Dnmm^^^^<^^x<Dw^w\-^~^<D^^i^ 

e7i7^<^^ToftMv-i^'0'^is•ftLSe z. MJSi-^ftiiJ-^-iJ'Offi^'lii (x. y) t 

[6]^rM1-^^S:«■r:l^*) e Z^#m-r^-^:'fctr§;2.o ^i3. ^^/nx- 3 0 <7) Z*fe 
[0 12 61 

tz^ (3) . (4) . (5) <7)^^^^ ^--^Km^-^^mm^^^^i^^. lisu^'a^^M 

^ (3) ^ (4) , (5) ^^^■f^^ti.^mx^^ho 
[0 12 71 
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y^^iTfiKLxi,^ -^^$tL/;<ie-fti.»<7>#m^-e*-2,Hu^<^^ (3) . (4) . (5 
o -?-Lr. ^tL^o^>6^ ffiiE-ft^^fBS 8-effiv>^tL^o 

[0 12 8] 

o 

[0 12 9] 
[0 13 0] 

[0131] 
[0 13 2] 

Jiiao 'j7J^/NT7^^:/b :^*l^Ti- ^ ^: , ^tUW^S 2 0 . ^ -r - v 

[0 13 3] 

^t;. ^m%mW 2 0 7 4 0#i(,^|i$^-r;2> t t ^, tC, /n*;V/^6 2 

[0 13 4] 

-?-<7)||:. J^TO J: ^ UTXx-;' • T >- K • ^ yli^<Dm%WiYfif^-it)ft^ o 
[0135] 

t-r. ±$lJtP^«2 0«> 'j/Ji./NT^-f ^ > h<7)#§:^:S.l^'^-X9^ >^ttMIS*^^^ 

1-^o iOjg^tcjSD. ;^x-vM«^M 1 9 ii. '>-3^/^T■Mtl 8 <75fti!m=gr-^-^ L 

{tmw^i^itLm.) ^l>^7J^/^;^T■-vWS T (>^^^N7--y;v3 0) ^rW^^^o 
[0 13 6] 

com3fe<^ fz ^ (Dtwm.mt^itLm. ^ ^ -mi^o ^ r 9 ^ > > om^^* ^ ^ix ;i> ^ i v 
3 -7 h fiitco 7- - >?M^^± B tj- ^ fittffi^l t . itr^cDfif t^S-^' 

-y;v3 otc^-r;i)fi«J§-^-/n-7T-f ;v=^f^^L. ^(Dy'uy r ^ 

(^fiSft^, i-'^t>■fe•^7Jl/^x-7^;v3 o«ox, Y. z, ^x. ^zoegfi 

;g:^ffi]<^f3i®<^S«^tTgt (= (X. Y. 0. 0, 0. 0) ) ^^^L. M^ff 2 9:^.^;'^ 
i5tjEtt^^^3 8 ^zMLX^M'fiBitlir^o 
[0 13 7] 
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A (= (Ax. Ay. Az. A^x. A^y. A^.) ) tC^-:3'V--CtlJfP«^tTV^. ^oi^n^ 

y. ?e.) ) =^i)n»^3 9 tcmtJ-r^o mL. v^^;v;^T--vRSTtcM-t*'^^^^x 
-:7';V3 0<Dffi^jt^>^'J^^{±, m.^Mm:^m^ (9 0 a. 9 0 b) OFFT'^^jS- 
mwlMe X, 0 y. 5 zit^x^x-^^ . nB-r^EWM^^x^:h:()-h. -figte^ 
A^x. A^y. AO.^mx^^o '^^x. mt)(Di^^m^ e.. P^y. P^z^^-e^^ 

o 

[0 13 81 

xti^i^^mAQ. m^A e <DmKm-3^^^x ^ mmo^ (3). (4). is) f>zx^x 

F;fS<7)^^Tt#tc i ^)li;doffiM-Ex, -Ey, -Ezt::^mi-^o ^LT. ^offiiE 
4il^j^fl5 3 8t±. tn^lfS 9l::^LT«M-E (= (-Ex. -Ey. -Ez. 0, 0. 

0) - ry vxiJir^o 

[0139] 

ti(omiEm-E t^^^mm^mmKM\^. miE^^<^mtioii^^m (p_+ (-e) ) = 

(Px-Ex. Py-Ey. Pz-Ez. P^x. P^y. P^z) ^. ^ :r.^^ 7. T - 5 6 ^ 

^^^^_^^;^3 ooffiMjfeStf^J-mti. «<7)|g^'(i|p ^x. P ^y. P dzHmx^^o 
[01411 

^lOidt^. gMttl*tl52 8^^ ^j^/N-r--7';V3 0 tc^-r^MJt^7'n-7T^;v 
[0 14 21 

-7 7 ^ ;v L . iiiaj^^ 7° n :7 T ^ jo ^ mmm m ^ (Diimt'i^ ^ . ^i^^ ^ 
m^rm^f^^ ^Ktmw^^mm<^mmi<LW:imm^X'^xMtii^fi:hi±m(DEmm\^A 

[01431 

7fe4>{i^ v^i^;v:^7--~:^^R S TOYfi:^fBi<7)#sij^$KV r t -^^^nx-t- vWS T<7) y 
tt^lpIco^MJSVw (=Vy) ^f^^^^P L<75^f^'ft*t^)SC/cilKjttc|i^_^ 

[0 14 41 

LT. ^ ;v R c73/N° ^ - ^ flit^^lsBJ^fc I L X^m^M ^ ^^^^ ^ ~ 
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;^x->^RSTt (Dffi^^fttt' ^MfP^« 2 0 i S 6 2 a . 6 2b <D^/^ 

[0 14 5] 

0 (-jjoi/Ny^x- vWS T) •>-i-^N;^x-vMfl5 2 4 J; oTlEi^I$:?^^.o i<^^^ 
[0 14 61 

^^fh^ib^^ :i(Dm. miEM^^^s s-A^h zmui^^^mir^i^ti<Dm^it. (-Ez) 

^.fef^Tfc^^P LC0^W:^l«]tiP1-^Sf^7fc^mP L (lx>X4 2) ^;<^J:-^^Wt(7)FB1PS 
[0 14 7] 

tUtiP^S 2 ICJS ^ T- - y tUti^fi 1 9 J; 19 , x - viEW 2 

55/ > F ~> 3 h 2 # g O ~> 3 b ^it) c7)a:^<7) i6 (DMMmi^i^W: KW-M ^it^o 
[0 14 8] 

[0 14 9] 

^tc^;2,o ::o-fe5&>' F~>3 ^7 h lc^t1-^^M«lc^tt^. ±tijfP^«2 0]5:tJ^>^7- 

U<^MJ^^^|[uffiH-^i}ji"*7|cco»fEfL:^^~V>'X4 2 OT:^tCifc J: d ^^^;V'7'S^6 2 
a. 6 2 b ^S^i-;&^^-?;V7'cor?FmP&*^f do 
[0 15 0] 

hm+ l#a<7)v 3 -7 yMM(Dmi{:(0fziib(D^7-y\£y^'W3i^t:^m^ML^^7^f^. ^ 
[0 15 1] 

iiac^-fr*^ F>'3 y y ]>J.W<7)^i^ 3 y h (DM^m^<Dmi^'^. ^j:./^:^-r-i^Mm^ 
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2 6(DmAEm^m^3 8i}^hniEm-E.. -Ey:&^~Jn»#3 9tC-7^-K-7*V-Kt:iT 

h Z tt^lp] M-r <7)MiE{t- Ez ^^^in»ff 3 9 7 ^ - K -7 ^ 7 - F I' T $ 
V^T>>-3i/NT---7^;V3 0OZ{i«>6««P§tL*O^\ >i7j:-y>7---7';^3 OO:^- h "7 :t - 

10 15 2 1 , , 

Jl^COi ^ ^CL-C•>J:-^^W±<75m^<7)^/ 3 y h flit ICMI" ^ ^M^fcT^J^l^T-T ^ ^ . ^ 

WST^#Klt-^o ^$im^«2 0{±> /N';V7'lf 6 2 ac7)^T^/^^;V7^^=$r^f^im^ 

i: t ^) 6 2 b <7)^T (7)/'?;vy'^^r?i«^l^-r* o ^i^^^J:i9. Fif^Bt 

[01541 ^ , ^ 

^ -eomB^;^/^ i ^ tc. X x - vtUfP^fi 19. J: ^) IE 

[01551 

L^Dr^ft^^^^^-t'ibnt^&vMOl/n^ (nt±7KOjS»l. 4) tcMft^CT- 
[0 15 71 

^fe^mPLoMpm (NA) =^ J: ^9ii^IP$-*^ii:^^■^^^ z.(ois.-^^'m\n.m^n±.-t^ 

o 
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i"^ i i: ^ L-c ^) S;V^o 
[0 15 91 

o 

[0 16 0] _ , 

[0161] 

MbT. ^f^^-^>' h PU(^mi1IiJ<7)|IIJ|X«5 8^^LxmU^f^^7i^(7)mMM^^. Sf^^ 
--7 h P U<^M<7)II11|X1=5 8 i^LxmU-^ti^yi^^^MMJ^ 0 A Q/itt# < i ^ 
/s-;vy#6 2 a. 6 2 b (^P32§:t;^^^Pji ^#tf ) =lr^T 

^It^lSjlCllLT. Sf^:2.^y h PU<7)t^1IO<^«^l=5 2^^^c^^7]c^«L. -^^^nW 
C0#iii^|6]^cPLT. Sf^-n-::L>7 h PUcomiIlJ(7)llIJlX«5 8 ^^A^ LT co^^^tK^^ H^tS^^^T^ . 

^x;5> i d /^-;vy^6 2 a. 6 2b (^Pfl^t/^PI^'^ 

[0 16 2] 

^ib\ ±mmtmmxii. mi^tvxmmK (tK) =i:ffiv>;&^)<^i:Lfc/0^ ^^iib^^^^^ 
fiK]^m^M^^^ti±m^x^^o i^^tvxit. it^mK^Mx. mmytiLo^mm 
mm<^^^£^i^^ m^ityym^^m^^^'^i'AmLx^A\^^o ^Loy^m^^m^ 

vm^7fmm.mr<%m-%i^(o^.x%m.f^x\.>ho u^hx^x. psHj^iLtcM-r 

tTt. ?^#tLT. ®-7«;''fb*°V J---r;v (PFPE) =lrMv^T 'J) ^V^o 
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(D^^m=f- (-hfB*Wi^"et± V>X4 2) PSig^I Lcopslt^c ioT Vi^'J^ 

[0 16 5] 

[0 16 6] 
[0 16 7] 

[0 16 8] 

tLtC|5ae-f^ K r F V-'if (mtlV^:R2 4 8 nm) ^ (7)^^3l6M V^T ^ ^ 

v^o t/i. f!]x.ii\ L-Ci|B^3fc?ir,^^?>mil$tL^ V-^f:)fe^c|5IA>i-\ DFB# 

mi$~ u - Xti -7 r V - tL;& ^^m. X Bltll^o^— vM V - « 

Mxtf "^i^ (Er) iXit:i^}\^^^^t4 y-TJ^^^y-i^ (Yb) OM:^) K 

Pf^ ?«1 9 3 nm) ^MV^T^B^V^o 

[0 16 9] 

^k'ox^s.y^^o tfz. ^(D^mmmiy i/^m. i/5j§^ift'i®?.T^ i/ioj^^t- 
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[0 1 7 1 1 

>&i3, ±f5«m^-eii. (tK) ott*&t:^ia LT^^S (Xfi»«x--7';v) 
lc?t#:^5^'K^& $ fi^MU ^ ^m^m i^^nf- ^ ^Ut- ~y')V^y^Lfz:^f- v^tttr* ft 

nm^^ i^*o'v> X . t^^j^T- - * #Ki-t- ^ ^ t ^« ir t ;g> o 
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i*t;ix"9#tt-cMeia-^m«^^icL. Mi^it^iii^ («^p^> t(){i5isfi#) ^-t^^t 
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[0 17 4] 

tfz. ^mwM=?'^£if(r>'r^ ^ur^^H 7.fm-T-^j:<. itm^^n. euvs^^s. 
X mm^mw.. R zfmi^mm^mw: fc'-C'ttffl ^ tL ^ v ^ ;^ ^ =^ ® ^-r ^ ^6 

M-e^^o DUV (it^^) ^^VUV (K^^W T^i'i t^^Mv^S^^^S 

[0 17 5] 

[0176] 

v^Mti. mmm:^mm^fi^it^^w:<ou.m-:^7--'jtLxmLx\^^^o 

[0 17 7] 

[114] us coB-Bltffifmill-e^^o 

[HIS] wLM^^^^-y fS:#;6Mft#&^tL/cJbtti=^-^i-IiIt?^^o 

[me] m.^^w^m^^mM-t^fz^<Dmx:h^o 
mx^^o _ 

[iff^<^ra] 

[0 17 8] 

1 8•••'>^^^T•^It (MftM) . 1 9 -^T^-vMfiP^e (MiE^S) ^ 3 O-'-^ 
iMm.7--f->\,) , 3 8-^iEmM ^ lOO-^^m:^^ 
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